Migration is a key concept in archaeology. It is a common explanation for the distribution and diffusion of cultural traits. However, it is more often an axiomatic postulate than the result of sound methodological analysis. The weaknesses of this approach have become apparent and have brought migration-as-explanation into disrepute. For archaeological investigation of the Migration Period the problem is further aggravated. Ancient written sources report an abundance of migrations associated with particular peoples. These sources often provide the coordinate system of archaeological investigations with fatal consequences as archaeology runs the risk of losing its independent methodological basis. Recently, new methods derived from the life sciences have joined in and have created new approaches to migration analysis. These methods sometimes provide a corrective that can compensate for the weaknesses of archaeology's own methodology. Archaeology now faces new challenges. Archaeological sources are often neither compatible with written sources, nor with the findings of the diverse life science methods. It is becoming apparent that archaeology has lost its previous methodological command for investigating migration. As a scientific discipline archaeology has to finds its place in migration research anew.
Migration is a key concept in continental European archaeology. According to the discipline's tradition, migration was -and still is -reckoned as a major cause of cultural change. In retrospect, however, it must be said that migration itself was largely absent as a subject of research in its own right. Mobility is in continental European archaeology a common explanation for the spatial distribution of archaeological finds -but this only as an axiomatic assumption of observed phenomena.
1 Neither is migration in itself seen in need of explanation -and thus seen as a genuine research topic -nor has the explanatory potential of the phenomena of culture change been reflected. Above all, we have to assert an obvious methodological lack of clarity in differentiating between migration and other potential causes of culture change. A clear theoretical distinction between different cultural mechanisms which lead to culture change has for long been neither systematically drawn nor reflected. The un clear distinction between independent development, diffusion -e. g. by trade and other forms of knowledge and culture transfer -and migration is a significant shortcoming of archaeological analysis. All three phenomena causally affect the spatial distribution of certain cultural features, but only migration is necessarily linked to the mobility of groups.
Bruce Trigger already complained about this methodological deficit in archaeology in the 1960s; 2 systematic approaches to solving the problem have not been developed since:
a missing theoretical comprehension of prehistoric migrations and their study is still criticized today. 3 In the Anglo-American world, with the ›New Archaeology‹, migration as an explanatory model for culture change was abandoned and banished from the gaze of archaeological research. However, archaeology's rejection of migration is not primarily rooted in the methodological shortcomings of migration-as-proof, but more so in the rejection of the discipline's cultural and historical tradition, as well as in a shift to an evolutionistic paradigm. 4 Lewis Binford, one of the protagonists of the ›New Archaeology‹, saw migration as an exclusively historical explication that affects a mechanism of cultural processes, but »ad-d [s] nothing to the explanation of the processes of culture change and evolution«. 5 Because migrations are specific events and not the result of evolutionary processes, they offer no general explanation to the reference frame of the structural and functional characteristics of cultural systems -and thus would have no explanatory power in the matter of processes of culture change. 6 This is remarkable insofar as Binford made Whiteʼs dictum of culture as an »extra-somatic means of adaptation for the human organism« the basis of his disciplinary re-adjustment. Migration could fit easily into this cultural concept, however it lacked a basic understanding of the processual character of migration. The vast number of historical and present migrations reveals mobility as an adaptive strategy in dealing with changing ecological, economical and political conditions. Only later did the multifaceted processual character of migration find its way into the archaeological discourse. 7 This lack of methodological and theoretical comprehension should not lead to letting the field of research lie fallow in general. In fact, David Anthony later remarked that here was a case of the baby being thrown out with the bathwater. The history of mankind is a history of migrations. Migration is considered to be a part of the human condition 9 -the human being as a homo migrans. 10 The historical potency of migration especially in late antiquity has been discussed; whether the so-called barbarian migrations really caused the end of the Roman Empire will remain undecided here. In any case, migrations changed the political map of Europe as well as the social structures of societies to a large extent. In this sense, Walter Pohl spoke of »migration as the cradle of Europe«. 11 To eliminate migration as a research topic would be culpable, as that would be to make an important aspect of cultural processes invisible. Above all, migration is part of the research agenda of the archaeological disciplines. For about two decades methodological development in the natural sciences has made isotope analysis and genetics available methods that can overcome the methodological problems of archaeological research on migration and provide the first reliable proof of prehistoric migrations. Thus, archaeology seems to have a repertoire of methods at hand that should convince even notorious sceptics of archaeological migration studies. The fact that the results obtained here are now observed with great public interest may also have led to the veritable research boom that has arisen. The abundance of research projects and publications can hardly be overlooked. Although the projects are interdisciplinary and all involve close cooperation between the natural sciences and humanities, it is obvious that archaeology plays only a subordinate role in knowledge production. Despite the euphoria about these new opportunities, it makes sense to step aside for a moment and reflect upon the methodological foundations of migration archaeology and its evi dence, and also to determine the relationship of the disciplines involved. In the following, the main focus will be on the German archaeological discourse, which has been very lively and controversial in recent decades. The methodological and theoretical problems of migration archaeology clearly come to light here.
Material culture as methodological tool
Migration, culture transfer and acculturation have long been studied by archaeology. The necessary methodological lever provided by material culture is tangible in the archaeological record. The spatial distribution of specific cultural features -including both things and knowledge -with subsequent expansion or relocation mirrors mobility processes; as these features did not spread by themselves, we seize here upon the mobility of the people who distributed them. Mapping is a heuristic device for further investigation, but provides no explanation in itself for the processes underlying the distribution. Although earlier voices may have warned against postulating migration solely on the basis of individual cultural features, 12 this often was -and still is -the usual practice. In particular, in the archaeology of migration periods the spread of individual types of costume elements is seen as evidence of a people's migration. 13 This is certainly seen in the context of historical background knowledge; but in this way archaeology at best illustrates ancient textual evidence: an independent interpretation is not given. Costume elements -mostly made of metal -are not only numerous in the archaeological record -and thus represent a quantitatively significant source -they also touch on the common assumption that costumes reflect the self-concept of their wearers. It may be marked here only in passing that metallic jewellery constitutes only a very small facet of costume and perhaps reveals more about craft traditions and the distribution circuits of metalsmiths than about the representational needs of costume wearers. It is undisputed that costume is an important medium of social communication and interaction. It allows individuals to express their social affiliation and thus has great significance for forming one's identity. The problem, however, is the common understanding of costume, which has its origins in the movements of the nineteenth and early twentieth centuries that aimed at producing and preserving tradition.
It is based on a very static concept of costume and misunderstands what many ethnographic studies demonstrate: that is, that costumes in many cases originate in specific historical situations and transform over the course of social processes. They are by no means permanently tied to a specific group. 14 This ethnographic perspective on costume is also supported by historical studies.
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The ambivalence concerning the interpretation of the archaeological record becomes evident in the case of the Visigothsʼ immigration into Spain. As a result of the downfall of the so-called Visigothic Kingdom of Toulouse in Gaul, there was an immigration of Visigothic groups and the foundation of a new empire at the beginning of the sixth century in Spain.
Here an influx of Gothic or Gothic-inspired objects and new burial customs becomes apparent. Essentially two contradictory approaches compete for interpretation of the archaeological evidence, and both are situated within the context of the historical record. 16 (1) The 
Ethnic interpretation as methodological tool
One would think that this problem does not arise in protohistoric archaeology. The abundance of ancient accounts of contemporary migrations cannot be overlooked nor ignored. The records link historical events with tribal names and geographical entries. Thus they offer a historical coordinate system to archaeological interpretation. It is therefore hardly surprising that such diverse information has a large impact on archaeological interpretations. It is hardly surprising then that under the influence of these records, migrations become an obvious model for the interpretation of foreign features on archaeological distribution maps. Interpretation seems to be easier in combination with the additional information of the ancient texts, which should be more a benefit than a burden. Furthermore, alternative interpretations are always confronted with the ›diktat‹ of the historical evidence and may have to be reasoned more soundly than those interpretations that are close to the written sources. A link between the textual evidence and the archaeological record is made by ethnic interpretation. Archaeological distribution patterns are set in relationship with regionalised demonyms and should allow an ethnic interpretation of archaeologically identified cultural features. Cultures can be traced in their temporal displacement and can be identified by historical interpretation as migrating gentes or peoples. As easy as this procedure seems, so too does it hold as many problems. The archaeological analysis is centred on the so-called culture model. In a landmark study, Rolf Hachmann presented this concept in the 1950s as an archaeological proof of migration. 24 In his argumentation he explicitly did not refer to individual cultural elements, since these are too open to diverse interpretations. According to him, the essence of a culture will not be captured by the sum of its cultural elements, and cannot be represented by a limited number of isolated cultural traits. His thought followed a functionalist culture model that aims at the nexus between cultural features. That those specific cultural elements chosen in his study reflect this context, however, remained a postu late. Hachmann understood culture as a social organism, a unique and unrepeatable historical fact; culture in this sense would lose its integrity by transferring only individual elements. By assuming its historical uniqueness, direct connections can be established between the same culture at different locations. 22 Burmeister, Archaeology and Migration, [541] [542] [39] [40] [41] [42] [43] [44] In archaeology, the change of perspective was initiated by Hodder, Symbols in Action. In his ethno-archaeological studies, he not only showed how social behaviour was actively shaped by material culture, but also how this behaviour was adapted to specific group constellations, e. g. in interethnic contact. With it, he rejected to explain cultural behaviour with general, universal models as propagated by New Archaeology/Processual Archaeology, thus opening up the view again for particular historical contexts (ibid., 216 f.). However, this did not lead to putting migration back onto the agenda of Post-Processual Archaeology.
In German archaeology this culture model, following Hachmann, is the fulcrum of ethnic interpretation. In a region in which a specific gens is attested historically, cultural patterns are inferred from the archaeological record; in an ideal case, these should be limited to the gens and can thus be considered intrinsic to this group of people. Elements of burial rites, costume and weapons, are identified as ethnic markers and used to identify migrations. The choice of these elements has on the one hand pragmatic reasons: since settlement finds for the respective groups are hardly known and then usually elude an ethnic approach, the focus is necessarily on funeral culture and grave goods. On the other hand, costume and burial customs are regarded as a strong expression of the self-understanding of a population. This usually remains unspoken and can only be considered as a postulate without thorough cultural reasoning.
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This approach is based on a classificatory concept of culture, 26 which is made up of a static, primordial concept of ethnicity. According to this understanding ethnicity is determined by birth; this makes it possible to empirically distinguish ethnic affiliation. First of all, designated cultures are scientifically classified by archaeology with the aim of systematically structuring the archaeological record. But it is unclear here how these classifications reflect former life contexts and historical reality. The transfer of archaeological systems of order to real life contexts is in fact produced by the classifying concept of culture -but beyond its implicit assumptions, this is not sufficiently justified.
Another aspect of ethnic interpretation deals with the parallelism generated between textual and archaeological evidence and problems that are thus far unresolved. Since the historical record is the methodological starting point of archaeological ethnic interpretation, Volker Bierbrauer explicitly states that gentes names can only be used by archaeologists in the sense given to them by historians according to the current state of research.
27 Recall, however, that for historians gens is not a simple concept, and one with which ›Barbarian‹ social orders cannot adequately be represented. In no case does current historical sci ence understand it as denoting a primordial, self-contained community of lineal descent. The term designates more accurately an open, continuously changing group of political actors, who are moreover united by a common ideology of descent. 28 The use of gentile names by archaeologists therefore is hardly compatible with the historians' concept of gens. This is an understanding of ethnicity that is currently favored in the social sciences and puts more emphasis on the process character of ethnicity. Following Stuart Hall, we must think of the construction of identity as being »produced in specific historical and institutional sites within specific discursive formations and practices, by specific enunciative strategies.« 29 Identity construction is therefore not a direct reflection of social conditions, but the field where social claims are negotiated. Identity discourse is thus always a means of defining social participation and power relations anew. One does not possess an ethnic identity, but creates one. This insight is the starting point for Walter Pohl in his methodological reflections on the analysis of strategies of identification. 30 Ethnicity is not given, but is the result of historical and social processes. As he points out in numerous examples, ethnic markers lose their function as proof of origin in migration research. Although they can express discursive efforts for identity in specific cases, they say nothing about a person's origin. Historically attested demonyms are in a similar field of discourse: migrating groups merged, joined together; their gentile name could be transferred to other groups or they could adopt a new one that was more prestigious or which was assigned to them by foreign appellation.
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In the sense described here for the construction of identity, archaeological cultural models can also be thought of as strategic expressions of cultural participation. But through the processes outlined here, demonyms and material culture lose, on the one hand, their assumed bond, and on the other, their suitability as proof of migration. The determination of ethnic identity does not provide any methodological levers for an archaeological proof of migration. In a provisional appraisal, it can be attested that archaeology is lacking suitable methods to adequately study migration issues.
Ideology as guideline for migration research
The archaeological debate on migration is not only a disciplinary, but also always a social discourse. How migration is discussed often reflects a society's self-image in terms of its self-positioning in both history and in the present. Just think of the German archaeological technical term for migration period: ›Völkerwanderungszeit‹ -»the period of the migration of people«. This definition is well established in both technical as well as popular terminology. Although it has its firm place in the archaeological system of chronology, it has been defined historically: the Migration Period began with the arrival of the Huns on the eastern border of the Roman Empire and the crossing of the Danube by the Goths in 375 AD, and ended 568 AD with the founding of the Lombard Kingdom in Italy. As historical cornerstones these dates are largely arbitrary. The Migration Period thus defined had no historical significance for either those people invading the Empire or for the Romans; but it did have significance for German historians who not only saw the decline of the Roman Empire but especially saw Germanic groups claiming the Roman heritage during this period. The term can be traced back to the eighteenth century, when it takes on a national perspective, and is less rooted in the historical events of the so designated ›Völkerwanderungszeit‹ than in the process of German nation-building in the eighteenth and nineteenth centuries. Friedrich Schiller, for example, envisioned these migrations as the beginning of a historical process which culminated in European nation building and the Enlightenment. He wrote in 1790: »The sword of the Vandals and Huns that reaped without mercy through the Occident, and the powerful race which occupied the cleaned scene, and from a millennial war came un- of migration obviously touches upon questions of national self-image. The question of the continuity or discontinuity of certain groups, the historical fate of migration winners or losers -these touch upon conceptions of man and history that are the guiding themes of our scientific path to knowledge.
Solutions to inherent methodological problems
Solutions to the numerous problems and controversies shown here could be offered by scientific methods such as genetics and isotopic analysis. They provide a repertoire of methods, which focuses on the study of migration on a sounder basis. The debate on Neolithic transition has benefited considerably from these in recent years and, with respect to our understanding of these processes, constituted a significant leap. 38 Also, as to the question of Anglo-Saxon migration, scientific methods are thinning out the jumble of controversial opinions. 39 The picture that emerges now is complex and varied. It shows that there were regions where complete family groups immigrated; here the indigenous population and the immigrants lived together in an apartheid society. In other regions, both groups lived in separate village communities, but had marital relationships. At the northern periphery of the Anglo-Saxon settlement probably only a small group of immigrants replaced the native elites. Although this multi-layered model is not new -similar scenarios have previously been formulated and it has also been emphasized that the Anglo-Saxon migration is not to be represented in a single, monothetic model of a uniform process 40 -genetics seem now to validate this comprehensive, polythetic model. Scientific methods provide a corrective to compensate not only the weaknesses of archaeology's own methodological basis, they are also a corrective when it comes to the intellectual proliferation of controversial, sometimes ideologically motivated representations of history. With the new scientific methods, new possibilities open up. The Mainz research project of bio-archaeometric identification of mobility in the fourth and third centuries BC shows that in Celtic Central Europe only a few people migrated in the course of their lives; most were stationary 41 -and this in a time where we have been informed by textual evidence of large migratory movements. La Tène material culture also points to far-reaching inter-regional contacts and cultural transfers. As indicated above by the Anglo-Saxon example, migration is becoming a more complex process. The models identified here put the universal model -ethnic group migrates from A to B -on the academic dump heap. The now numerous and promising results also point to a new level of understanding: migration is no longer an axiomatic explanation, but is studied as a social process in its own right. Demographic and social processes solidify and enhance our understanding of the societies under investigation. So far everything seems to be progressing well. Looking at the pending issues too, we can be confident when we know that the natural sciences are on our side. In an interview in 2009, nine German archaeologists unanimously stated that the greatest advancements of New problems for archaeology But I am still reluctant to draw a positive balance. I see archaeology being encountered by new, major challenges and academic problems. Recently, the results of a large-scale study on the colonization of the North American Arctic were presented. 44 Based on genetic studies of the palaeo-Eskimos and modern Inuit the authors were able to show that the ancient processes are not fully apparent in the archaeological record. The material culture of the palaeo-Eskimos seems to mirror migration processes that are not evidenced by genetic data. According to the study, the archaeologically comprehensible processes of cultural diffusion and acculturation were based on the transfer of ideas, not on the spreading and mixing of populations. Migration Period case studies have produced similar results. A preliminary report of the analysis of samples from the Thuringian cemeteries of Obermöllern and Rathewitz is as inter esting as it is disillusioning. These early medieval cemeteries were examined in the context of a European project to gain more insight into the Langobard's migration. Individuals who can be identified as immigrants because of their isotopies, fit completely into the cultural habits of the regional population. However, those individuals who, by their burial objects, show external influences, do not provide any proof of mobility by isotope analysis.
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All of these diverse examples clearly demonstrate that the scientific data are not in alignment with the archaeological record. This is of course not a general statement but one that is derived from individual case studies and applies only to -and is only valid for -these cases. This observation, however, gives food for thought and leaves such strong statements as those given by Alexander Koch even more questionable. He postulated: »The ethnic ties of many Merovingian brooches ... cannot be dismissed« -and -»No Frank woman will have worn Ostrogothic, Thuringian or Lombard bow fibula, unless she was forced to by particular circumstances«. 46 Anyhow, these observations are provocative as they clearly show us archaeology's epistemological limits. It becomes obvious that archaeology has lost its previous methodological hold on investigating migration. Maybe we are just in the same situation as archaeology was after the advent of radiocarbon dating. At that time the results of archaeological dating were not compatible with the new data of the radiocarbon method. This resulted in fierce defensive battles on the part of archaeology. That alone should warn us about fighting an unstoppable movement in the face of the loss of interpretive authority. Joseph Maran has clearly pointed at the errors of the conservative Milojčić group: the lack of reflection on their own methods. 48 We shouldn't make this mistake again. For archaeology, this demands a more open debate about the cultural and historical processes that basically structure the archaeological record. This is simply to say that we still need more open-minded reflection of current discourses in the cultural and social sciences.
Genetics in archaeology
It is undisputed that genetics has not only given archaeology new impetus, but also has great potential for the investigation of topics traditionally settled by archaeology. 
Genetics of Anglo-Saxon migration
Let us return to the Anglo-Saxon migration. The results delineated by Heinrich Härke reveal, as shown, a complex model of Anglo-Saxon immigration in post-Roman Britain, which seems to dissolve the academic controversies about the nature and extent of this migration.
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The immigration was neither a displacement nor even a genocide of the Romano-British population; their fate seems to have been social marginalization in an apartheid society. This appears to be supported by a number of genetic studies. The soft -albeit hard-fought -discourse of the human sciences could have come to an end by the hard facts of natural science. But this is not so; scepticism and criticism remain. 52 This raises the question of how 48 Maran, Mit den Methoden der Gegenwart, 341-342. -For Vladimir Milojčić the method of stylistic comparison provided more reliable information on the temporality of cultures. His criticism was fostered by problems of the radiocarbon method that occur unavoidably at any first application of a new scientific method. Milojčićʼs postulate of interpretive authority over the archaeological record and his massive statement »Indessen haben wir unwiderlegbare archäologische Tatsachen, die die Gleichzeitigkeit der Gumelnita-mit der Vinča-Kultur über jeden Zweifel erheben« (Milojčić, Absolute Chronologie der Jungsteinzeit, 10) nevertheless reveal a conspicuous overassessment of archaeological methods. ›hard‹ and resilient the results obtained by genetics really are. It is worth noting that the results were not based on genetic analysis of ancient DNA, but on exclusively modern DNA.
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There were no statements made about individuals from Anglo-Saxon times, but only general statements about the ancestry of modern English people. DNA is an archive in which the individual genealogical history is inscribed -and where even distant, past migrations become apparent. Comparing modern British DNA with the DNA of other modern Europeans can indeed reveal past migrations, but it allows neither clear statements about the date of migration nor about the origin of the migrants. The date of a migration is basically determined by probability calculations based on specific demographic parameters. The demographic composition of the migrants affects the outcome of migration in terms of the number of migrants in relation to the indigenous population. Further decisive factors are the duration of the migration and the socio-economic relationship between natives and immigrants; and also the length of a generation and the resulting reproduction rate have an impact on the genetic make-up. In addition to the Anglo-Saxon migration there were further waves of immigration to Britain in earlier and later centuries that might have had an influence on todayʼs genetic map. Assuming other parameters, John Pattison comes to a different estimation regarding the genetic impact of Anglo-Saxon immigration. He rejects the results of those studies that argue for a massive immigration and sees the data in accordance with an elite immigration. 54 A decision as to which of the underlying parameters best match the historical situation cannot be arrived at from the data itself. One can further speculate as to whether the statements made so far on the basis of modern DNA about an Anglo-Saxon mass immigration would have been so unambiguous without knowledge of the overwhelming textual evidence. Thus, the ball lies again in the field of the historical sciences. Only the analysis of aDNA permits de facto statements concerning historical subjects. Another point is the geographical origin of immigrants estimated by todayʼs genetic maps. The common ancestry of different populations can certainly be identified by the Y-chromosome haplotypes. If Weale et al. determine a strong genetic similarity between the present inhabitants of central England and Friesland, 55 Friesland is however not yet to be designated as the home country of the immigrants to Britain. What is today Friesland has in its history also experienced a number of demographic changes, so that the gene map here can be the result of various migration processes. It would be naive to think that those regions at the moment not in the focus of immigration analysis have been historically at a standstill. One last point should be noted here. Special attention of course is called by the postulate of an Anglo-Saxon apartheid society. 56 Due to their calculations -based on modern DNAthe authors come to the conclusion that during the first two centuries after conquest there occurred no significant marital relationships between Anglo-Saxons and native Britons. They assume that, for the maintenance of long-term segregation, specific social mechanisms are needed in apartheid societies. This explanation of the occurrence of modern DNA patterns is based on probability calculations of various demographic models, and was also previously formulated by historians 57 and archaeologists
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. The argumentative basis for the model of an apartheid society ultimately is not rooted in scientific data based on DNA analysis, but is based on general sociological considerations and legal texts of the seventh century. Apartheid is today seen as a discriminatory form of racial segregation; it can also be generally extended to ethnic groups. Segregation is accompanied by the denial of equal rights and is enforced through a series of laws. Apartheid is a legal system that cannot be reduced to closed marriage relations. For this, however, genetics cannot contribute any statement. The model of reproductive segregation along ethnic lines may be due to different social mechanisms. Even in todayʼs western immigration societies, there are class barriers between the various population groups that socially proactively shape society and counteract mixing even after generations. Apartheid consequently cannot be determined from genetic analysis, but through studies of legal and social history only. A deficiency of the current debate is that the genetic analysis has so far mainly been carried out using modern DNA. I know of only two studies that are based on the analysis of aDNA.
59 While Töpf et al. remain indifferent to the problem of Anglo-Saxon immigration, Schiffels et al. come to at least partially deviating results. According to them, 38 % of the modern population of eastern England can be traced back to Anglo-Saxon immigration. The Anglo-Saxon population, however, was genetically mixed, and there were no signs of strong segregation. It could even be observed that natives had a richer grave furnishings than did immigrants in the same burial ground. The model of an Anglo-Saxon apartheid society has to be rejected on this basis.
Genetics cannot yet provide a genuine contribution that solves the problems of the study of Anglo-Saxon migration.
60 Its findings allow demographic processes to be modelled for at least a part of the immigration area. This provides important evidence, but cannot so far resolve the contentious issues satisfactorily. To date, genetic analysis touches only one segment of the multi-stage immigration model: those regions for which there is a mass immigration in discussion. The regions that experienced an elite immigration are not covered there. The model, which assumes various, differently structured immigrations, is not based on genetic analyses, but on archaeological and historical studies, and was formulated previously. 61 Despite all the attention that genetics has received here, the natural sciences have not yet reinvented Anglo-Saxon research. The two studies provide strong evidence that cannot be ignored in view of the notorious controversy on the issue of migration. The results they achieve, particularly with aDNA -and thus based on historical subjects -will be, at least for archaeologists and historians, more reliable than extrapolations based on modern genetic maps. With aDNA the date of migration can be identified on firmer ground. However, with regard to the demographic processes the studies remain indifferent. The data is interpreted as a result of mass immigration, but for such an explication, demographic simulations are needed to determine the extent of genetic displacement. The controversy of Anglo-Saxon migration shows the impact that population models have on the evaluation of the genetic make-up. Thus, in a society with an immigrant group of 20 % of the total population, the genetic make-up has been replaced after 15 generations by a ratio of more than 50 %. 66 The result of the 75 % ratio of ›Yamnaya-genotype‹ in the Corded Ware population is based on the analysis of four individuals from Esperstedt in Saxony-Anhalt. In the Middle Elbe-Saale region the Corded Ware culture began around 2750 BC, 67 the sampled individuals date around 200-400 years later 68 and, therefore, certainly do not belong to the generation of immigrants, but to a significantly later population. Again, without comprehensive analysis, the question remains as to when immigration exactly took place: with the first appearance of the Corded Ware culture or in a later period. In the latter case, the Corded Ware phenomenon would be the result of an acculturation process in the context of impending social change. In addition, it cannot be determined how representative the genetic data of Esperstedt is here for the Corded Ware culture in the Middle Elbe-Saale region. Against this background the postulate of comprehensive population displacements in the third millennium BC is to be regarded with caution. Both studies link the migrations of the third millennium BC with the spread of the Indo-European language, with Haak et al., for example, prominently in the title of their publication. They take up an old argument that has again been strongly propagated in recent years. 69 Since language is not reflected in DNA, the arguments are necessarily weak. The link between the emigration of the Yamnaya population and the spread of Indo-European is primarily based on two assumptions: (1) Language spreads through the migration of larger populations; (2) the spread of Indo-European must have occurred after the invention of the wagon, mid-fourth millennium BC. 70 These assumptions have been formulated before by
Indo-European studies, 71 and are thus not originally connected to genetic studies. However, these assumptions cannot necessarily warrant the far-reaching implications of the studies presented. There are a number of examples which clearly show that language changes do not have to be caused by population changes or extensive migration. 72 And the purely linguistic argument that the spread of Indo-European must have occurred between the end of the 4th and the close of the 3rd millennium also presents problems. The fact that a number of technical wagon terms are represented in all Indo-European languages, but the word for ›spoke‹ is not, dates the spread and splitting of the Indo-European proto-language to the period between the development of the wagon, mid-fourth millennium BC, and the development of spoked wheels, c. 2,000 BC. This would give us a chronological anchor point for migration that coincides well with the date determined by genetic analysis. A serious problem remains disregarded in the postulated scenario of Yamnaya culture as the starting point of the Indo-European language expansion. Various terms from the semantic fields of farming and ploughing as well as settledness are also among the words that were already present in the Indo-European proto-language. 73 The nomadic, pastoral way of life of Yamnaya culture is however in clear contrast to this linguistic evidence. From a linguistic point of view we would not see this steppe culture as a nucleus of the Indo-European language family. And finally, it must also here be emphasized that genetics has provided an important proof of migration processes in the third millennium BC. These have to be considered in view of the recent controversies. Nevertheless, it cannot ultimately support several of the additional interpretations. What remains? It is obvious that genetics provides important results and impulses, and opens up entirely new perspectives for the historical sciences. Kristian Kristiansen sees archaeology here on the threshold of the third scientific revolution after its establishment as an independent scientific discipline and the development of the radiocarbon method. 74 But we are only at the beginning here. Interdisciplinary cooperation between the sciences involved has yet to become attuned. Serious mistakes in the selection of samples have been made by genetics, 75 and the quality of cooperation has often been criticized, with archaeology as a subordinate partner. 76 That is all grist to the mill of the notorious sceptics among archaeologists. However, the strength of genetic analysis is highly visible. It offers -under certain conditions -methodologically sound evidence that people have migrated. The scientific approach also provides a test instrument as to what extent migrations are manifest in the material culture, and thus make an important contribution to basic archaeological research. The opening of archaeology to genetics is, therefore, not a question of ›if‹, but rather of ›how‹. It is not desirable that one side only supplies the samples, the other only the data. The entire discussion process must be a joint one. On this process both sides have to come to an agreement. Robert Hedges stressed that scientific data are free from cultural and social assumptions; in principle, he says, they are objective. 77 This is, in my opinion, not really the case. In the various case studies shown here, it became obvious that the genetic data are, for our research questions, in need of interpretation, and that interpretation is laden with a series of cultural and social assumptions. The scientific methods provide data that only make a statement about the genetic code or isotopic compositions in skeletal material. Human behavior is not their subject of analysis. Scientific results alone provide no historical knowledge, but have to be interpreted within the context of cultural studies. The disciplines involved must agree on the rationality of data and the logic of their interpretation. Future archaeological migration research will only develop further in conjunction with the natural sciences; but the explanations that have to be given lie mainly in the field of the humanities. 
